A monoclonal antibody against a neuron-specific 65-kDa protein with laminar expression in the developing cerebral cortex.
The extracellular matrix component chondroitin sulfate supports the survival of neocortical neurons and influences their differentiation in culture. During development of the rat forebrain expression of chondroitin sulfate peaks at around birth. To elucidate functional partners of this important player of neurogenesis, a monoclonal antibody, termed MAb-9, was generated after immunization with chondroitin sulfate-binding proteins from neonatal rat brain. In western blots of neonatal tissue, MAb-9 recognized a major brain-specific 65-kDa protein band. While most of the 65-kDa protein was present in the soluble compartment, a significant fraction was membrane-associated. Prolonged extraction of brain membranes with CHAPS revealed three additional minor protein bands of approximately 48, 50, and 58 kDa. Of these, the 50-kDa protein specifically bound to chondroitin sulfate C-Sepharose. Immunocytochemical studies and western blot analyses of cultures of neocortical neurons and astrocytes demonstrated that MAb-9 recognizes a neuron-specific cytosolic protein. In the developing cerebral cortex the protein was detectable by immunohistochemistry in the preplate and ventricular zones as early as embryonic day 15. On embryonic day 18, the protein was found in the marginal zone and the subplate, but it was not present in the emerging cortical plate. At the neonatal stage the immunoreactivity was distributed throughout the cerebral cortex with prominent staining of the marginal zone. A similar pattern was observed in the adult animal. Notably, the laminar distribution of MAb-9 immunoreactivity in the cerebral cortex during the prenatal period closely resembled the expression pattern reported for chondroitin sulfate. Thus, MAb-9 recognizes a neuronal cytosolic protein which might participate in neurotrophic signaling events triggered by chondroitin sulfate.